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Research progress on the role of tolerogenic dendritic cells in immune tolerance of liver transplantation
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[ Abstract] Rejection after liver transplantation severely affects the survival of recipients. Long-term use of

immunosuppressants is an important approach to prevent rejection, whereas it may cause toxic effects and increase the risk

of adverse events such as systemic infection and tumor recurrence, efc. Therefore, before successful liver transplantation,

how to induce individual immune tolerance of recipients and achieve complete or early withdrawal of postoperative

immunosuppressants remains to be investigated by practitioners of organ transplantation. In recent years, certain

progresses have been made in the mechanism of immune tolerance induced by tolerogenic dendritic cells in liver

transplantation, and preliminary outcomes have been obtained in clinical trials. In this article, basic research and clinical

application progress in the characteristics of tolerogenic dendritic cells, the mechanism underlying participating in liver

immune microenvironment remodeling, and inducing immune tolerance in liver transplantation were reviewed, aiming to

provide reference for the application of tolerogenic dendritic cells in immune tolerance of liver transplantation.

[ Key words ] Dendritic cell; Liver transplantation; Immune tolerance; Rejection; Immunosuppressant; Cytokine;

Costimulatory molecule; Cross modification; Immune microenvironment

PO HE , 12.3% BN R Z HEEAR TG
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AT DI BE Mo 52 35 s i — A S D, R, 4o
o175 RS AL S B T 52 IR AR 2 AT T I G Y o
R, RO R i A s, TERAEAE H
ARG A R AR E MR S22, 5 SE g e
PEA LS 5 G N B AR OGS, X BEE TR IS
A P T 32 0 B 9T A . SR 4 ML ( dendritic
cell, DC) fE & & M Hp Jit 2 £ 40 il ( antigen-
presenting cell, APC) , &ffFifiisE 3E S ez Ay
HEH A . Hoif3Z M DC ( tolerogenic DC,
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5 Rk %, 9% AR 3E,

tol-DC I+ S/ &M 2 4FIE
DC1EH APC, 25 T IS0 40 i 0% i

1.1

MG TT . BARCK UL, DC il i A X H I 32 1k
( pattern recognition receptor, PRR) %Il Toll £ 3z {4
( Toll-like receptor, TLR ) , PRI EH AR >

FH5X (pathogen-associated molecular pattern, PAMP )

F1 45 45 A0 5 43 F 45 . ( damage-associated molecular
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IR T AU 53 AT 7 A S e 00 ™ i 3 o B
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N, T M FER AR T A i tol-DC,  J CD83
F1 CD86 ik . 4 Ky IL-10 il TGF-B, Jf
IS YE T 4008 (helper T cell, Th) 1 Al Th17 3%
B, R R SR S0, tol-DC R R AT
Z W AR A . A PR S S A Y )
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apoptosis-inducing ligand, TRAIL) , 5 TRAIL &Z/k
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JiL T i A ok [ o S A R A S 7 A 40 e U L 2
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THFEHLF DC /N BB AEAC RS b, RS L T HEF
FNPY, pERA A DC FE RS i Gy it 32 bl ek #5
THEEAEN . 22 AN BT ikt 4k [l A/ N B
JFRERIE R SME L DC, Ak E7K-F-1) DNAX-
G 12 ( DNAX-activating protein 12, DAP12) |
16 2 AN fiok & 321K 2 ( triggering receptor expressed on
myeloid cell 2, TREM2 ) I T 4idd il s>+ PD-L1,
Treg /MG Z, BZACHE [FIFN AR RS AR S 521
22 HEFDCEIXZXEHZE DCESHBE
& it 52

X AEH DC ( cross-dressed DC, CD-DC ) J&+§
% # DC i o 345 th it DC Fh 9 3 1% 338 19 52 35
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MHC I, sZmifg ERpedi=smm. k|, /MR
JFREHIAR IS 2 60% 1321k DC FA AT MHC 1T, 2
7~ CD-DC 778, 1i54E CD-DC M, AN CD-
DC % ik T ¥ & /K F 5 PD-L1 Fl IL-10 %5 1) il 4
3T [EE, WEEE] PD-1. T 40 e 5Kk A 1 A
FE A5 F 3 (T cell immunoglobulin and
mucin domain-containing molecule 3, TIM-3) &3k
) CDS'T AT 22, W EME T2 T 40
HagE, ISR A G 37
23 tol-DCHFH S FRAMEFRIEBDFS
BT 5 48 g i 52

T 4 MO3S0E o AR 2 DC 4R 210 3 ME 5. fik-
MHC & &%) . CD80/CD86 4+ T-H it iy Ll 4 15 5,
VLR A M R A S A A 5 5 IL-12. tol-DC W 3# ik
FEAS F S o7 S A R i 3k, Sl T 4ifi
P , NI SRR St 32078, JEFiZ 4 il
BLH, ARSI BN B A% Al LK R tol-DC ( monocyte-
derived tol-DC, mo-tol DC ) B B Wit A& Hi B,
A I AR AN R T4, ek S s R ek LA
il T AMAEIGTE . EARIE IL-10 Hl DC FRAFH A
i 32 PEAFAE LAG 09 20 4R (8], B2 Bt 53 4 Al it
TS YA Y X DC BA TN 5235 SR 9,
Kby . 4iEE D, PR (FHEER) .
TGF-B, [RI-t g i - FF S A G see it 22 19 s 4k 9
SEER IS
2.4 tol-DC i&iZ PD-1/PD-L1 ESEH N &
IR

PD-L1 7£ DC &Rk, il T 40MErse, (&
FEU6EA FLAE tol-DC i ifit 52 1% i b i) B ZEAE
f% PD-L1/CD86 HAA#IE S H T4 RS A I PR i 4
f) 25 DC () B ARAEM, itk o WL, PD-1/PD-
L1 {55380 [ 72 W7 1Ry T A B 52 Tt 52 S Sl AT 2 44
s BEAE RIS b o R LA/ N B PD-L1 PR
4dﬁﬁﬁm&m KA R PD-L1 B
Z /NS I AR BRI E] CD4'CD25' Treg, #E
ftK PD-L1 A2 515 Treg /A4, TMiBHIET PD-1
/PD-L1 {5538 8% i PR TR AE A 2 CD4 ' Foxp3*
Treg B4R, WSS T RS 1Y e il 52 P
2.5 tol-DC HhEIAT HE AN SHBERENZ

YL T AR A IR 2 B O, R
it APC. Treg AT ¥ 1 I 7 % #5 G 326 8 77 1 FHE,
PEOR IR T A0 M e 22 AR R M L % X DC s, T

FF 18

AR P 2is, L IL-10 1 TGF-B 19 4 i &
Treg 5346, MM A M 5217, Peng 45 HENy
KEUFFREAE S HE R ROV AL, KR 1 DK e
-1 1554 1 tol-DC HEA LR IR 28 SR IR 5
4 T b L 0 L i B B2 AR R B L S
B F -1 A A tol-DC B A A i Y5 45 12k 1E
R PR Tk EL 4 I AR A K RS R O AE TR S E] R
FFIZE CD4'Treg B W44 Jm, T E (interferon,
IFN) -y'T 4HRKPREAR, f i I REAE S it 2 .

3 tol-DC i F IF & HL % J& & % 89
& K5 )

tol-DC 5 F A RS A e i 32 FEAL I AIF 58 1 BUAS T
o, B IRBETEA A TARRVIAE BB . H T
PREEALAIFSE BT DCreg, X581 Sy dnfiy
HLHIRTRARFSE . DCreg $EHUS il & AR AL Ak S K
G R Z 2 IR R BB A, 2017 436 H
VT 25 R A W T — ARG 1 JH AL K DCreg %t
WA 1/ G RS ( NCT03164265)
B ST R T B Al h L35 R U8 DCreg fii 13 )5 9%
T 25 3025 0 2 A PR RN LAY TR AT X 13 il EE
DCreg {67 [ JIF RS HH 52 15 40 {51 %) HR 41 2 3 LL e,
K IR DCreg M4 TE 5 SMNEEA SR AT P ZUN T-bet”
Eomes CD8"T 4fl il Fll I #K % 1 4 i W24 LA S Thl 53
WHRAE 2 R T /D AH O, SR BIAIE 3 SR U DCreg 1191
FESRE P AT VE ™, Z 0 T 2019 AR M — 0
/136 R B ( NCT04208919) , 5 7EPFAS 1 1K
IR AEAR G 1 i i i A5 SR U DCreg 19 % 42 P AR
JPROR , JF P I HOR S e I 25 . # 2 2024 4F
1A, A 24 Bz, I as R ks, |1
% P A 3o /i T A LS5 T DCreg il £ 1) i A2 B HE
0, AE—2 1 DCreg YT 1E AR B A AH L H B
FEMBIR T I I B AL TR HEEY,

4 %

tol-DC Z 5 IFNE R REMR A E Y, EEhE T
N NS = S O L &) IS RSN
D IR R R K 22 LR AR 5 5 5
] T A0S B 58 A K Treg 434k, ATTi% @H
Pt St sz, BATTERIR RN RS, (H2
BTt 32 L BT A BEN tol-DC i 4 [nl i ¥
FAE e inf 52 S f4E B 2 1) SREmes
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